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(54) LED ILLUMINATION UNIT AND LED ILLUMINATION SYSTEM 

PROTLEMTO BE SOLVED: To provide an LED illumination unit having a low cost, a simple 
S Sd suture, and easy in fitting in the field, and provide an LED *"-«»««^ 
Enable of realizing high efficiency and high luminance by LED lamp groups, capable of 

the flickering of a large number of LED lamp groups respecfve.y 

and. capable of illumination displaying variously. intervals on a 

SOLUTION- Plural LED lamp groups 41 to 44 are arranged sparsely at certain intervals on a 
belt-Hke base body 2. and a drive control circuit 5 for light controlling these respective LED 
famp groups independently. An input connector 7 for a series transfer arc u.t ,s provided at 
one end portion of the belt-like base body, and an output connector 8 of the senes transfer 
circuit is provided at the other end portion. The input connector .s connected to the first 
^g^of tte series transfer circuit and receives a transfer control signal and Hghtmg control 
fed from tne pre-stage. and sends the data to the series transfer circuit successively, 
^he output Connector is connected to the final stage of the series «*^* r 
sends out the lighting data and the transfer control signal coming from the final ^toward 
^ following stage. Power source connectors 9a. 9b are respectively provided at both end 
pTrtionsTnd a power source line coupling both power source connectors ,s w.red on the 
belt-like base body. 
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[Detailed Description of the Invention] 

light which flows in various kinds of commercial facilities etc. 

ESp.cn of the Prior Art] ,n a pachinko pario, tne , fcjn-j ^^^S^^ 1T££2£S£ "mp 
follows. The base rai. is attached in the wall surface of a store. Many B and are connected to the drive circuit system, 
(incandescent lamp) is thrust into each socket. These lamps are dw.ded Unto ^two A and B an Qroup a ^ a|| ^ 

The Jarnp be.onging to Group A and the .amp be.ong.ng t< . Group B ^ ^J^X^'. each lamp is divided into three group A-B-C. and 
once, and all the lamps belonging to Group B bhnk M at once. In a htUe Sy jhere js a|so a s P ystem simila rty divided into four groups, 

each .amp is arranged in order of ABCABCABC. And ^^f^^^^^ZLouO, Zr a long time, for example, and 
^^Z^^:^^^^^^ ST KS2 two to 4 group a,so in this case, and it connects with the 
^rive system. 

[° 004 1 . n o. .,r««tinn ic W rv laree the above conventional illumination facilities become fairly 

~:i^^ 

expensive. ^ exDression capacity of illumination is high. In further 4 group types, the 

SL d.vd.p.d reppntly An LED tamp H.t t. • fl.xibta up. m«nb.r « •JT£**> J« "°" *^„B*£< .~d J. .« the LED 

out b» tr.P.p«pno. r.«». E.bh LEO tamp pn . Up. mpmbpr > ppprppud t« «nw .A "T» "™ "J""^ LED ilh.min.Upp tatatrvmM 

tamp, bpbn*. t. Otpu, A blink p« .t .pp.. >« tho LED tamp. b. tag. U> 0m. £M* .Mt £, «J« »P« » „ „ ch ,„ 

i, ch..p. .Pd th.r, a. .ta. »ery f.w tamp piec... Mpppovt. » ' V~ "* „^l.nt .B.pOvpp.p.. The cpu.p i. .. h>»in. 

K"7 5 ta^.~r^ 

illumination expression. 

C „ S*in, the Prnbtam, V. LED M J- - of ^^^".T^TJtr^T^ _ 
[OOOsTap U.. .fonomontion.d d.u input Pimm. M. it hp. th. Bta* rppupomont. (6) .nd (6) do.r.b.y 

S s ss srrjtti^^s^i - > < — * - — - - — 

transfer circuit in the other end. . 

SfflSSE o^sWa Sff^^^^'"-*. — a.uminum was carried out. and the band-.ike printed 
^iSdU^^^r^^tro. circuit, and said power-source Rhine are mounted in said printed circuit board, said input 
connector and said output connector, and two power-source connectors , pu 1 1 out and <™ inted circuit board , it ; s 

[001 iTSo^vJsaid LED lamp group should carry out con.guity arrangement of two or more LED lamps with which the luminescent co.or differs 
SSdta inven.cn of the LED i.lumina.on system using many LED illumination units of a pub.ication. it has the fo.,owing requirements (11). (12). 
Sca^t series connection of said seria. transfer circuit of a., units by connecting said output connector of a certain unit, and said input 
t^oZ^Ts^cLo^ to said input connector of the unit .ocated in the very end of a., the units by which series connection was 



carried out. 

(13) Said system controller generates said luminescence control data which should be made to hold in said each data-hold circuit of said LED 
lamp group of all units, synchronize it with said transfer control signal, and send it into said input connector while it generates said transfer 
control signal and sends it into said input connector. 

[0013] In this LED illumination system, it has the following requirements (14). (15). and (16) desirably. 

(14) Use an LED illumination unit according to claim 3. 

(15) Carry out series connection of said power-source Rhine of a suitable number of units by connecting said power-source connector of the end 
section of a certain unit, and said power-source connector of the other end of the next uniL 

(16) Connect a power unit to said power-source connector of the edge in the unit group which carried out series connection of said power- 
source Rhine, and supply a power source of operation to said LED lamp group contained in the unit group, and said drive control circuit. 
[0014] 

[Embodiment of the Invention] = Mechanical structure == of the == unit 1 = the appearance of the LED illumination unit 1 by one example of this 
invention is shown in drawing 1 . the cross-section structure of that installation condition is shown in drawing 2 . and the circuit-configuration is 
shown in drawing 3 . The band-like base 2 is the ditch type member of about 45-centimeter aluminum extrusion-molding article, and the band-like 
printed circuit board 3 is attached in the ditch type space. While four LED lamp groups 41-42-43-44 are arranged by this printed circuit board 3 
at the non-dense in the pitch which is about 13 centimeters, the drive control circuit 5, a buffer circuit 6 ( drawing 3 ). etc. for carrying out 
luminescence control of these lamps according to an individual are mounted. Each LED lamp groups 41-44 carry out contiguity arrangement of a 
total of three LED of two umber color LED lamp 4a and one bluish green color LED lamp 4b. 

[0015] With the electric wire of suitable die length, in the end section of a unit 1, the input connector 7 and power-source connector 9a pull out. 
and are wired. With the electric wire of suitable die length, the output connector 8 and power-source connector 9b pull out. and are wired by the 
other end of a unit 1. Of course, these connector wiring is connected to pattern wiring of a printed circuit board 3. The mold of the plastics 10 
was carried out into the ditch type space of the band-like base 2 which arranged the printed circuit board 3. and it is exposed of the lens object 
of sajd a total of 12 umber color LED lamp 4a and bluish green color LED lamp 4b on the front face of mold plastics 10, and wiring of each 
connector is pulled out from the end face of mold plastics 10. The unit 1 is fairly equipped with the waterproofness of a high level according to 
trie mold structure of this plastics. 

[0016] = The electrical circuit of the == unit 1 = as shown in = drawing 3 , the drive control circuit 5 is IC which unified 8 bit-shift register 5a, 8- 
bit latch circuit 5b, and 8-bit LED drive circuit 5c. Umber color LED lamp 4a of the set lamp 41 is connected to the drive output D1, and two 
bluish green color LED lamp 4b is connected to the drive output D2 at the serial. Similarly. LED 4a and 4b of the set lamp 42 is connected to the 
drive outputs D3 and D4, LED 4a and 4b of the set lamp 43 is connected to the drive outputs D5 and D6. and LED 4a and 4b of the set lamp 44 is 
connected to the drive outputs D7 and D8. 

[0817] The input connectors 7 are four terminals. The shift clock impressed to the 1st terminal turns into a shift clock of shift register 5a through 
a buffer circuit 6. The luminescence control data impressed to the 2nd terminal is impressed to the first rank R1 as a serial data input of shift 
register 5a through a buffer circuit 6. The latch signal impressed to the 3rd terminal serves as a strobe input of latch circuit 5b. The enable signal 
impressed to the 4th terminal serves as a drive authorization input of drive circuit 5c. The output connectors 8 are also four terminals. The shift 
clock output of a buffer circuit 6 is connected to the 1st terminal. The serial data output from the tail end R8 of shift register 5b is impressed to 
the 2nd terminal. The latch signal output of a buffer circuit 6 is connected to the 3rd terminal. The enable signal of a buffer circuit 6 is connected 
to the 4th terminal. That is, the shift clock impressed to the input connector 7 from the preceding paragraph, a latch signal, and an enable signal 
are outputted towards the latter part through a buffer circuit 6 from the output connector 8 as it is. The serial input of the luminescence control 
data impressed to the input connector 7 from the preceding paragraph is carried out to the first rank R1 of 8 bit-shift register 5a, it is around 
pgssed synchronizing with a shift clock, and the luminescence control data which came out of the tail end R8 is outputted towards the latter part 
from the output connector 8. 

[0018] After carrying out the synchronous input of a shift clock and the luminescence control data to the input connector 7 and setting 8-bit 
luminescence control data to each stages R1-R8 of shift register 5a, if a latch signal is inputted into the input connector 7, 8 bit data of shift 
register 5a will be read into each stages L1-L8 of latch circuit 5b. and will be held. Moreover, if an enable signal is inputted into the input 
connector 7, drive circuit 5c will carry out the lighting drive of the LED connected to each stages D1-D8 according to the luminescence control 
data currently held at latch circuit 5b at that time. In addition, a duty adjustable pulse is given as an enable signal, and the brilliance control of 
LED is performed. If the data of L1 of latch circuit 5b are "1", the lighting drive of the umber color LED lamp 4a connected to D1 of drive circuit 
5c will be carried out. If the data of L2 of latch circuit 5b are "1", bluish green color LED lamp 4b connected to D2 of drive circuit 5c will be 
turned on. LED will not be turned on if the luminescence drive data latched, of course are "0." The same is said of the actuation of the circuit L3 
and after D3. As mentioned above, one set lamp 41 is the set of two umber color LED lamp 4a and one bluish green color LED lamp 4b. When it is 
L2= "1" in L1= "0", only umber color LED lamp 4a is turned on, and the luminescent color of the set lamp 41 is umber. When it is L2= "0" in L1 = 
"1", the luminescent color of the set lamp 41 with which only bluish green color LED lamp 4b is turned on is bluish green. If it is L1=L2= "1". both 
LED 4a and 4b of two colors will light up, and the luminescent color of the set lamp 41 will serve as white. If it is L1=L2= "0". of course, the set 
lamp 41 will not be turned on. ^\ 

[0019] Each forward negative electrode of the power—source connectors 9a andlBb of unit both ends is directly linked with pattern wiring (power- 
source Rhine) of a printed circuit board 3, and zener diode ZD, a capacitor C1. arid C2 are connected between power-source Rhine of the 
positive/negative. By connecting a power unit to either power-source connector/9a or 9b, electric power is supplied to power-source Rhine inside 
a unit. Although omitted in drawing 3 . it wires so that a power source of operation may be impressed to IC of the drive control circuit 5 and a 
buffer circuit 6 from power-source Rhine. 

[0020] In addition, if the LED lamp of three colors of RGB is combined as an LED lamp group and it can be made to carry out adjustable control of 
the brightness of each color in several steps, multicolor and a full color expression will be attained. 

[0021] = = system configuration = = the example of the LED illumination structure of a system which connected said six units 1 is shown in 
drawing 4 . It arranges so that Rhine which followed the wall surface of a store etc. with the suitable layout in six units 1 may be made. In that 
case, it orients so that the input connector 7 of the next unit 1 may come to the output connector 8 side of a certain unit 1, and series 
connection of all the units 1 is carried out by connecting the input connector 7 and the output connector 8 of the adjacent unit 1. Moreover, 
series connection of power-source Rhine of all the units 1 is carried out by connecting the power-source connectors 9a and 9b which the 
adjacent unit faced. 

[0022] And a system controller 1 1 is connected to the input connector 7 of the unit 1 located in the very end of all the units 1 by which series 
connection was carried out. Moreover, the power unit 12 is connected to power-source connector 9a of the unit 1 at the very end which 
connected the system controller 11 in this example of a system configuration. A power unit 12 is switching power supply which changes a source 
power supply into a direct current of a predetermined electrical potential difference, and is equipped with the capacity which can drive six units 1 
to coincidence. However, when it constitutes a system from more units 1, the power source of all the units 1 of operation may be unable to be 
provided with one power unit 12. In that case, the whole is divided into some groups about connection of power-source Rhine, and the power unit 
of a suitable capacity is connected for every group. By connecting a power unit to one group's both ends, the supply voltage of each unit in a 
group can equalize, and the deflection of the brightness for every unit can be stopped. 

[0023] It generates an above-mentioned latch signal and an above-mentioned enable signal, and sends them into the input connector 7 while a 
system controller 1 1 consists of a board computer or a comparatively easy computer like an one chip microcomputer, generates the above- 



mentioned luminescence control data and sends it into the input connector 7 with a shift clock. When the unit 1 of the circuitry shown in drawing 
3 is connected to a six-piece serial, it means that 8 bit-shift register 5a in each unit 1 was connected to the six-piece serial, and if it sees from a 
system controller 11. the whole will serve as a shift register which is =(8x6) 48 bit. Then, sequential generation of the 48-bit luminescence control 
data can be carried out. and 48-bit luminescence control data can be stuffed into eight bit shift each register 5a in six units 1 by passing <a 
thing> on with outputting it synchronizing with a shift clock. If 48-bit predetermined data are stuffed into the whole, said latch signal will be 
outputted. Then, each data stuffed into the shift register is held in each stage of latch circuit 5b, respectively. If the enable signal is also 
confirmed at this time, according to the data held at latch circuit 5b. luminescence control of each LED lamp groups 41-44 of sum total (4x6) =24 
will be carried out. 

[0024] As mentioned above, one each of the LED lamp groups 41-44 It consists of a set of two umber color LED lamp 4a and one bluish green 
color LED lamp 4b. A set lamp will not be turned on if 2-bit corresponding luminescence control data are (0. 0). If luminescence control data are 
(1. 0). a set lamp will be turned on in an umber color, if luminescence control data are (0. 1), a set lamp will be turned on in a bluish green color, 
and if luminescence control data are (1. 1). a set lamp will be white and will be turned on. 

[0025] A system controller 1 1 is outputting a latch signal, after carrying out the serial output of the 48-bit luminescence control data, and it can 
control the luminescence pattern of the 24 LED lamp groups 41-44 as the 48-bit pattern of luminescence control data. By repeating the 
processing which changes 48-bit luminescence control data a suitable period, the temporal response of the luminescence pattern of the train of 
the 24 LED lamp groups 41-44 can be made to arbitration, the control which updates all of 48-bit luminescence control data depending on the 
regularity of the temporal response of the luminescence pattern which it is going to make — changing — every [ a number of bits or ] — 
generating new luminescence control data, carrying out a shift input, and shifting the whole data, a latch signal is generated and each LED lamp 
groups 41-44 are driven. 

[0026] A system controller 1 1 performs the following data processing so that clearly from the above theoretic explanation. One example is a 
method sent out towards the input connector 7 of a unit 1 with the shift clock latch signal and enable signal which generates the bit pattern of 
luminescence control data beforehand, memorizes in memory, reads according to the sequence which had the bit pattern programmed, and is 
generated to coincidence. Another example is a method sent out towards the input connector 7 of a unit 1 with a shift clock latch signal and an 
enable signal, while the generation sequence of luminescence control data is programmed and the program execution generates luminescence 
control data. Since any method is comparatively easy data processing, it is easily realizable if there is a function of one chip microcomputer 
extent. Moreover, in the case of a large-scale system to which series connection of hundreds of units 1 is carried out, and the luminescence 
control pattern of about 1000 LED lamp groups is changed colorfully, since a system controller 11 needs to perform fairly high-speed data 
processing, the board computer using 32-bit CPU is suitable, for example. 
[0027] 

[Effect of the Invention] It is strong with structure cheap [ the LED illumination unit and system of this invention ]. and simple, the installation to 
a site is easy, and an LED lamp group can realize efficient and considerable high brightness. Since it is the structure which can control 
independently one one-piece flashing of many LED lamp groups especially, in the conventional illumination facility, such as producing change of a 
suitable luminescence control pattern in a part of long lamp train, or moving a lamp train with the long generating part of the partial luminescence 
cdntrol pattern, the variegated illumination expression which was rich in change which was not able to be realized is easily realizable. 



[Translation done.] 
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(is) n!>-«aw>maiW3*i'*i*o 
(i6) jftiemaa^^fcKwaofc^? fs?«p©*s 

^(C^$n^fri2L E D v>^W*»«ttfl»EWWW»H 10 
[00 14] 

[^agcDHfe©^] = = = a-» H ©^WW^jt- 

J6*H2(cii*U HH«ia«fiS*ia3«^L"CI,»*. 3? 

l^ffi©if§?8lM*-C&*). ^©StS2£fSl*3K^t*;©EWJ 
B»*3 3W»9#6t i &*i"C<'»*- C©EH@iJi2«ME3K:4, 2( 
<1<DL'ED7>^P4 1-42-43 •44*fil 3 * 

5 ^K-;, :7rlal?8 6 (03) &£^SSfttC^. # 
LED5>?'ff4 1~44«. 2§©7>'<-feLED 
7 >7-4 a t HIOW&feL E D 7 > 74 b ©£ft 3 ® 

[0015]^^ 10-HMWC«A*3*f *7 t 

S3*?? 9 b^^ftasowcsifcaoeasft 
&i,itmjix»2<om32mtoic-?zx* » * 1 

-&H-1 2fii<OB«ier>^-feLEDv>7' 
4 a tt»fiLED7>^4bOU>X**«t-AF^ 

CDEK***-*?^^'* 1 0<D«B*»63l*Hi« 

[0016] = = = 3-~~J F 1 ©*SS,le]SS = = = 
@3Cc^fJ:5ic. SE»{iH)©liIi$5tJ> 8K»hf7h 
l^X*5ai8fc>; h-7-??lHlSS5bi8K? FLE 
D H7-Y^EI?S5 c £4— fWfcl/fcl C"C*-5. 
>74 icr>r>^-eLED-7>^4a»F7^^W* 
Dl&Clgi&Sft. 2<i<DW*ifeLED7>^4 b«F5 
-(^a^D2 5cit?"J«:m^n , ro^. laHtfc. 1^7- 
>^4 2©LED4 ai4bAiF5-Y7'W*D3iD4 
(CffiRStl. *^>^43©LED4at4b*«F9 
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[00 17] A*a*f*7B4Sa^T*4. ffllia^ 

KEnun3n^->7 h ^ n •7**1^9 7 raise *et 5/ 

^hUi/X?5a©->7hi'a^?<!;fe€.o f&2ig-f«: 

h uyx 2 5a ©EFJt 1 - * A*» £ b-CWSR 1 KEflJJO 
3 ft*. JUSJiT-KEPJiaStiS^y^fiW^^^HR. 
5b©Xhn-^t^c5. ffUiSWEPftJ^nS-f 

S„ BW)=»*f *8fc4«Hft?*«. '<»7tBB6© 

h?a»? m^^i^-tcs^sn-c^-s. 

h U J?X * 5 b ©&&R 8 *»6©il#j7*- £ titt*^ 2 
^KEPJaStiTl,^. /<-,7rl3*86©-7 7:HI^ffl 
;W>iSfS3^KJg*£;*ft-Cl>£. /<?7rH»8©-/* 
-^Hl#*JJB4«?-«:««l3*i-Ct»*. -3*0. buS 
*><E> Aft =J * * f 7 K EPJin 3 n S -> ^ F * a ? * £ 5 v 

v F5/7 F Ui?X? 5 a©flH£R 1 KilL?iJA^3nT-> 
7h*a»*KISIJBl/CllKS0 3ft. *?ISR8*>fcffit 

[0018] AAa*f*7Ki/7 F ?n ? ^ilfeftflJ 
18l? ! -2£|g]«8A*Jt'"C->? 5 a©&f8R 1 

~R8K8tf* KDWHWWt*-***' F l/T#>6, 

X?5a©8fcT7 Ff t -f* J ^f ^0?55 b©S8L;l 
jo ~L8«c«*ii**vr«fcS*iS. *fcA;»5=>***7 

l-D8Kg^ntl^LED* 

jS*TWW4. ft is. 

BJt^VW^i, LEDO^Kt^^iT^. 5?rB 
885 b©L l©? 1 -*** " 1" "C&nif. FtM^HSS 
5 cOD 1 KftftS ntl»4rW<-6L E D5V^4 
a**£*T!8»3ttS. 5 9 rBR5bOL2®f t -J'*« 
'•1"-C*n«. F5-f^@»5 o©D2tcs»sn-c 
40 l,^»igifeLED7>7 r 4b*i*W5n?>o 

IjAjUoftC*. L3 • D3«HW)IiBOttfP*»ian:'C* 
*r»»bfcJ:9lc. l<i©m^>^4 1«2<1©T 
>;<-fiLED7>^4ail«Of»6LED7>^ 
4b^tft5. Ll = "0""CL2= 
>/<-&LED7>^4a©**^Sti, Jg-&7>:7- 
4 1 ©^t1£&«T>^-^**. L 1 = " 1 * "CL2 = 
- 0 " <E i iWUftL E D * > ^ 4 b 0*#^*I S *» * . 
^ 5> ^ 4 x (Df£#fel;}:**rc*£. L 1 = L 2 = 
50 "1" /c£2-3©fe©LED4a£4b#W?£t>. , £*T 
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[0019]^f hWSS^® 3*^*9 ai9bO 

^tirc^o ii3*^^?9a • 9b co— ^ccm^s 

[002 0]fc;fc\ LED^>^SfiLT«RGBCD3 

9 - (D^na^TtB i ft £ . 
[0 02 1 ] = = = ^*xAtgj&- = = 

A3*^^8ffJ{cB<Z>a^^ h l<DA*^**2 7#5fc 
£7 iffl^^^^^S^t^Ci-C, £^~vbl 
mm^*2*9 a ±9 b£l££rr&C<tT\ h 
[0 02 2] fbt, mfilS»2titc±*~9 b 1(05 
hn-7 1 1 £/c> t<DU*7~ 

#*8<D:3.- ? h 1 Oll^^^j? 9 a CC«jR£8 1 2 * 

2«. mmmM*mm.m&<D 

J3^<<7)^^^ h l x^*^2*^mSZ>^te. l-£ 
oSiEKS 1 2t4^^^ h 1 ©«rf¥SB*BS2.&c>c 

[0 02 3] ^fA3>hU-7l ^-F3> 

^SLre>^ h^u^ ^ii*>ccA*^^^^7«:3S0iA 
^LTA#:3**£7tcj&Di*tr 0 S3^L/c[p|!8 
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(8x6) = 48b? hC0i/^ hU£/*»£tt 
^Cr, 4 8 b^ hCD^fe^ai^-^^li^^S 

4 8 b* h (DmitfflWr- 5*6 m<D^ v b 1F*9(DS 
8b* h 5 atcmi£*)r:&#>&t*Ct& 

T££ 0 ^CD4 8 b* hOr-^^^«:iSa?)^/c 

io b0DSS«:^5n^ o ccoi^^^-^m-^^^ 

^T^it (4X6) = 2 4£>&LED^>:/gf4 1-4 
4*«^76*UiW?tiS. 

[0 02 4] lu^U/cct^tc, LED7>^4 1-4 
4©#HItt, 2l07>^feLED7>7'4ail 
<@CDWi^feLED^>^4b(Om^e^0. ttjCoT^ 
2 b* b<D£$tfflW7 : -Z& (0, 0) T>£>fttfi&&^ 

>:miS*nM\ (i.o) r*nw 

20 (o.i) -c*n^*^^>^«w^fe^^TL, #&t£ 
way-*** (l.i) r*ti«*^7>^«aar^ 

[0 02 5 ] i/XfA3> 1 1 tt, 48b^h 

>«0«c2 4ffl©LED^>^84 l-44<^7c/^ 

^-^^HriAsattt^a-rcir. 2 4<i©le 

D^>^®f4 1 -4 4<Dm<Dmft'**~><Df$IBlK0£.4t 

D^>^af4 i -4 4*K«rrs, 

[0 02 6] fit±©JRa»tt»W*»6986^«cJ:5«:, 
-^ff-^iiitCJL^^ h l<DA;ft:3**£7K:frtt 

v b \ (ox^^^^i^^xmm^^^xhh. 

50 tc. 9C3m<D3.~y b l*BW*«Lr^pffljaSt*<DLE 



d 5 > ?m <m%$m^ * - > * &&tcmt s # * j: 

ltt«i!iteigitfc^-^S^T 5d*g#£>*<DT\ /c 
[0 02 7] 

i££S[<D LED7> ^SP^ SS* 1 fl 1 fifflS 
*5tfcB*&OT, fiC>^>^JCD— Bfi»©*Taa«c 

lfc**0»' >• * - > (P#££SP##gi » > l r 

[■vomt&ttn!] 

[02] KDK5Ww«B*St©iiBr 

> 
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* [03] m±3.^9 KOHBflia^-r^nrr^Hr* 
[04] HLLjl^* h£fflt>/cLED-OU**— >3> 

1 LE D^-rt/5*-^a>aji s» h 

2 «KSf* 

3 EPJHEStiK 

4 a 7 >'<-feL ED7>^ 
10 4 b ff»fiLED7>^ 

4 1-44 LED7>^ff 

5 ^samuifflfei^ 

5 a i/7hl/^^ 

5 b 5 v 

5c F^^^BB 

6 '<?7rloIHI 

7 A#^*** 

8 at&=i*** 

9 a • 9 b * * ^ 
20 10 *->l/K^X^y^ 

1 1 '>XfA3> hD-7 
1 2 
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